“Calhoun 


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations l. Thesis and Dissertation Collection, all items 


1999-08-01 


Analysis of Hollinshed watershed using GIS software 


Hipp, Michael. 


Monterey California. Naval Postgraduate School 
http://hdl.handle.net/10945/7920 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
| К D U DLEY research materials and institutional publications created by the NPS community. 
FW : Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 


"WM KNOX appointed — and published — scholarly author. 


LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


„= 
Der 
nat 
Mon з 


а УРИ 
мазм 


Wa ECH 
kee 
Keen d Cragg 
МЕС 


Krise 


08 
M 


ran ang 





DUDLEY * NOA ОМАНУ 
Ney a. POSTGRADUATE SCHOOL 


'АОНТЕВЕХ СА 93943-5101 














University of South Carolina, Department of Civil and 
Environmental Engineering 


Hollinshed Watershed 
Richland County, South Carolina 














Analysis of Hollinshed Watershed Using GIS Software 


A Research Project Submitted in Fulfillment of Course 
Requirements for ECIV 797, Special Topics in Civil Engineering 


By 
Michael Hipp 


August 12, 1999 


E ere, 76 => ЕД Й 
en. e "fue 
App, УЛ. ni 








Table of Contents 


Introduction/Background.................... OSEE mn W ma. 25522... m 
ШЕЙЕЕШПЕЕз................................. 222222222222... — sesss ВС 4 
TN EE a: EE Жш asss сизе J! 
Data Acquisition and Discussion .................................. ене s ns ВОВЕ зе sa 6 
Teesnifs:....................... е КН С —— 8 


Culmination ...................-. 


Conclusion Фееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееееее 19 


IKP7erenceos............................ Eee ТИТИ ее рс „20 








Introduction/Background 
The Hollinshed watershed, located near the western border of Richland County, 


has seen a large increase in development over the past five years. Planners anticipate 
increased development in this area because of its easy access to major interstates, yet 
rural setting. US Highway 76 bounds the watershed on the west side and Kennerly Road 
to the North. Several small streams converge to Hollinshed Creek to drain the watershed. 


Hollinshed Creek discharges into the Broad River. 








Figure 1 - Hollinshed Watershed Basin Overview Map 


The Hollinshed watershed consists of mostly forest in good condition intermixed 
with single family homes on lots that are typically greater than 1 acre. Because of its 


rural nature, development in the watershed is likely to have a significant effect on the 





surface water runoff within the watershed and especially near the foot ofthe watershed 
where several small streams combine. 

To date, the typical development in the watershed consists of clearing the natural 
forest and constructing single family subdivisions on approximately “% acre lots. This 
tight grouping of houses and the accompanying paved roadways, decreases the amount of 
rainwater than is allowed to soak into the ground, thus increasing the surface water 
runoff. The effect that this increase in runoff will have on the watershed streams and 
road crossings is not quantifiable without a detailed study of the watershed. Using the 
current hydrologic study methods, this type of study is labor intensive and not fiscally 
possible. To accomplish this task, an automated system is needed. Current Geographic 


Information System (GIS) software is ideal for this task. 








Objectives 


The objective of this study is to apply GIS and stormwater modeling software to 
develop an accurate hydrologic mode! of the Hollinshed watershed. Use of GIS will 
allow the user to quickly change the landuse of specific areas within in the watershed to 
determine the hydrologic effects throughout the watershed using the stormwater model. 

Specific objectives were to: 1) develop a GIS database for the Hollinshed 
watershed; 2) Develop an appropriate link/node diagram and corresponding input file for 
the stormwater model Drain:Hydro®; 3) Study impact caused by current and future 


development on the stormwater runoff in the watershed. 








Approach 


The first step in this project was to develop a GIS database for the Hollinshed 
watershed. Because not all of the required information is available in a digitized format, 
this proved to be an arduous task. The baseline ofthe GIS model, the digital elevation 
model (DEM), however, was available. The DEM was used to delineate the watershed, 
construct the stream network, and delineate the subwatersheds. The DEM was combined 
with soil survey maps and land-use maps to calculate the weighted curve number (CN) 
and peak rate factor (PRF) for each subwatershed. 

Using the subwatersheds and the stream network, the author developed the input 
file for Drain:Hydro®. The weighted CN and PRF information developed in ArcView® 
was input into Drain:Hydro® manually. The road crossing information and the pond 
information is not reflected in the stormwater model due to time limitations, however, all 
of the road crossings were checked to determine if they would be susceptible to cause 
storage due to a constriction in flow. 

Finally, the landuse of specific areas of the watershed were to determine the 
impact of future development and to determine the time that would be required if this 


task were to be necessary on a routine basis. 








Data Acquisition and Discussion 


To utilize GIS for a complex model such as this one, one must be proficient in the 
use of ArcView® and ArcInfo®. Without this knowledge, this modeling process almost 
impossible. For the author, the learning curve associated with the GIS software, was the 
most time consuming task in this project. 

In order to utilize the GIS capabilities effectively and efficiently, allofthe data 
must be ina digital format. To date, allthe data except the soil maps for this particular 
watershed are available in this format. The South Carolina Department of Natural 
Resources (DNR) has the soil survey information for South Carolina in a digital format 
for approximately 50% ofthe state. When this information is readily available, the time 
required for this task will be greatly reduced. Also, the DNR is developing updated 
landuse maps that will be available in spring 2000. This will improve the accuracy of 
current hydrologic models and further ease the GIS process. Since the soil maps were not 
available in a digital format, they were digitized from the “Soil Survey of Richland 
County, South Carolina” (SCS, 1978). The soil survey maps were digitized using 
AutoCAD® and exported into the GIS software (ArcView 3.1®) as a drawing exchange 
file (DXF). 

The DEM files were obtained from the DNR web site 
(http://www.dnr.state.sc.us/gisdata/index.html). The land use maps were obtained from the GIS 
web site maintained by the College of Liberal Arts at the University of South Carolina 
(http://www.cla.sc.edw/gis/). “The land-use maps were developed from 8 bit .gis files 
processed in ERDAS from 1989 SPOT imagery” (Shirley, 1999). The images were 


separated into eight classes: 1) Urban/Built-Up; 2) Agriculture/Grassland; 3) 


Rangeland/Fallow; 4) Forest; 5) Water; 6) Forested Wetlands; 7) Non-Forested Wetlands; 
8) Barren/Disturbed. The South Carolina Department of Natural Resources originally 
compiled this data. It was then given to the University of South Carolina for use. 
Originally, the author attempted to use scanned thermal image photographs imported into 
ArcView using a Tagged Image File Format (TIFF). Even though this data was more 
recent (1994), this technique was abandoned because the thermal images were not 
appropriate for land use determinations, and because of the memory intensive files that 
were created. Since the SPOT image maps were developed in 1989, they were used to 
represent the historical landuse condition. Modifying the original map based on field 
surveys conducted by the author, resulted in a present land use map. Finally, a future 
landuse map was developed. Jim Barker of Richland County Public Works Department 
provided a listing of approved projects in the Hollinshed watershed. Using this data, in 
combination with likely areas of development identified in the field surveys, the 
projected land used map was finalized. 

The road crossing data was gathered by a field survey conducted by Rocky 
Archer and Michael Hipp. This data is tabulated in Appendix 1. Stage-Storage 


relationships for the ponds in the watershed were not determined due to time limitations. 








Results 

Using the DEM files, one is able to delineate a specific watershed and 
subwatersheds based on the direction of waterflow in each grid. The grid size is 30 mx 
30 m. A subwatershed is delineated when a junction has 1000 or more grids that 


contribute water to it. The resulting watershed is illustrated in Fig. 2. 





Figure 2 — Hollinshed Subwatersheds, Richland County, South Carolina 








Next, the digitized soil map was converted to an ArcView 3.1 shape file using 


ArcInfo. The resulting soils map is illustrated in Figure 3. 





Hydrologic Soil Group 


Figure 3 — Hydrologic Soil Groups 


There are a total of 10 different soil types in the watershed. They are described in Table 
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Table 1 — Soil Types (SCS, 1978) 














The majority of the soils in the watershed were hydrologic soil Group C. “Group C soils 
have a slow infiltration rate when thoroughly wet. These soils consist chiefly o soils that 
have a layer that impedes the downward movement of water..." (SCS, 1978). These 
properties indicate that the watershed will have a relatively high level of runoff during a 
storm event, because the water will not infiltrate into the soil. 

Finally, the landuse maps were developed as discussed previously. The resulting 


past, present, and future landuse conditions are displayed below. 


| 289 Landuse Conditions 





Past Landuse 

ГТ Agriculture/Grassland 

[2x] Barron/Disturbed 
Forest 
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Eug Urban/ Built-up 
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Figure 4 — Past Landuse Conditions 








Present Landuse Conditions 





1999 Landuse Conditions 
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Forest 
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E Water 
Figure 5 — Present Landuse Conditions 
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Future Landuse Conditions 





Future Landuse Conditions 
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Figure 6 — Future Landuse Conditions 
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Culmination 

The subwatersheds, soil types, and landuse themes were overlaid in ArcView to 
determine the area of each landuse/soil type combination in each subwatershed. This was 
accomplished by using the Geoprocessing Wizard extension in ArcView 3.1 in 
combination with an Avenue (ArcView programming language) script written by 
Xingong Li to calculate the individual polygon areas. With these areas, a weighted Curve 
Number (CN) and weighted Peak Rate Factor (PRF) were determined for each 
subwatershed. The Curve Numbers were assigned using SCS's TR-55 (SCS, 1986) as 
guidance. The Peak Rate Factors were assigned based on landuse in accordance with 
values distributed by Dr. Michael Meadows (Meadows, 1993). 

These CNs and PRFs were input into Drain: Hydro with the subwatershed area, 
average subwatershed slope, and the hydraulic length of each watershed. The area, slope, 
and hydraulic length were all calculated in ArcView, using the Hydro 2.4 extension. 
Next, the stream data was input into Drain:Hydro ®. Drain:Hydro® was then used to 
model the watershed for the past, present, and future scenarios using a 25, 50, and 100 
year rainfall event for each scenario. The rainfall data is summarized in Table 2. 


Rainfall Event Frequency (24 hr) Amount of Precipitation 


(inches) 


[Lm iE 


dos 





Table 2 — Rainfall Intensity in Richland County (Purvis, et. al., 1988) 





Because of time limitations, the road crossing data was not included in the Drain:Hydro® 
input file. The road crossings were, however, analyzed to determine whether they were 
likely to significantly impact the stormwater model. This analysis was done by 
computing the rating curve for each crossing and the rating curve of the stream 
immediately upstream of each crossing. The rating curves of the road crossing structures 
were computing using CulvertMaster®, version 1.0. The rating curves of the streams 
were computed using FlowMaster®, version 5.15. The model will be affected if the road 
crossing structure impedes the flow of the natural channel. Based on the results of the 
analysis, the road crossings will have significant effects on the model and should be 
considered in future models. The rating curves for each crossing are attached as 
Appendix 2. The corresponding node numbers on the link node diagram, Appendix 3, 


identify the location of the structure. 








Drain:Hydro® Results 


The stormwater runoff at the outfall ofthe watershed is summarized in Table 3. 


[| a 


Past 4069 5036 5847 
Present 4135 5113 5935 





Table 3 — Stormwater Runoff Summary 


The change in landuse from the historical use of the watershed to its present use 
created an increase of stormwater runoff of approximately two percent. Based on the 
projected changes in landuse in the future, the runoff will increase an additional one 
percent. 

As illustrated in Figure 7, the changes in the watershed from 1989 to present have 
a significant impact on subwatershed 16. The stormwater runoff at this outfall increased 
from 2271 cfs to 2312 cfs, a2 % change, for a 25 year storm event. 

Projected changes significantly impact subwatershed 9. These changes increase 
the outfall from this subwatershed from 634 cfs to 650 cfs, a3% change. These changes 


are illustrated in Figure 8. 


15 








The changes in runoff from subwatershed that were significantly changed by 
development are detailed in Table 4. The runoff for all watersheds are detailed in the 


Drain:Hydro® output in Appendix 4. 


Present Landuse Conditions 
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Figure 7 — Present Landuse Condition with Subwatershed Overlay 
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Future Landuse Conditions 
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Figure 8 — Future Land Use Conditions with Subwatershed Overlay 


17 








Stormwater Runoff Summary 


Peak Runoff (cfs) 


ЙЕ, 1989 Landuse 1999 Landuse Projected Landuse 










25 уг 50 уг 100 уг 25 уг 50 уг 100 уг 25 уг 50 уг 100 уг 
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Percent Increase in Runoff 
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Table 4 — Stormwater Runoff Summary 








Conclusion 

The Hollinshed watershed has a strong potential for development. Given its rural 
nature, this development could significantly impact the stormwater runoff in the 
watershed as demonstrated by the results ofthis study. The use of GIS software allows 
the user to quickly calculate the impact of these changes, and provides an unlimited 
method of presenting this data. Though the use of GIS software requires significant 
computer resources and training, the results of this short study clearly demonstrate the 
capability of programs such as ArcView® in the development of a hydrologic model. 

Though this model includes only the basic parameters, it provides a base point for 
future models in this watershed and a demonstration of the potential of GIS software in 


the field of Civil Engineering. 
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Appendix 2 — Rating Curves 





Curve 
Plotted Curves for Trapezoidal Channel 


Project Description 


Project File untitled.fm2 
Worksheet 1 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 


Constant Data 
Mannings Coefficient 0.050 


| Channel Slope 0.019400 ft/ft 
| Left Side Slope 5.000000 H : V 
| Right Side Slope 5.000000 H : V 
| Bottom Width 12.00 ft 
Input Data 
Minimum Maximum Increment 
Depth 0.00 15.00 1.00 ft 





Discharge vs Depth 





00 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 
Depth (ft) 
Student Edition FlowMaster v5.15 
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ange Data: 





Increment 


Maximum 


Minimum 
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0.00 


ischarge 


Performance Curves 


=S 
22 
Де Ще 
O + 
ЕЗІ ——À 
j ' 
' | 
' І 
' ' 
' ' 
' І 
І ' 
і-----4-- "“--------ғ 
e i 
1 І 
1 4 
' ' 
i i 
t | 
! 1 й 
' ' I 
| 
; | 
| | і 
icc НИ e d 
' ' I 
| : 
E cree name: Ë 
| | j 
І 1 
| ' ! 
RE ee N 
' | i 
: і і 
| ' 
o No NW 
(O x N 
e = v 


-----------1............... 


Ғ..-.....-і 


|-----------1- 


SUN Era nem ee seen 


10.0}---------- 


<= mo a ad o — e ei e im aaa da 


beer eww ооо й м 


к..................... 


8.0} ----------- 


-------- 


+------------4 


------------+-- 


к-------- 


6.0 |------------ 


x 


Ш------.----.... 


----------#----------- 


-----------4-----------4-----------4- 


Е 


2.0 --- LP --- 


о 
O 
O 
© 
= 
о 
о 
O 
(O 
m 
© 
о 
O 
Ki 
> 
o 
о 
O 
N 
w 
° 
Зо 
og 
ЕС? Y 
оо, 
оо 
e 
O 
о 
о 
© 
O 
(O 
о 
O 
O 
Kap 
o 
© 
O 
N 
о 
© 


Project Engineer: Michael Hipp 


«t Title: Hollinshed Watershed Study, Richland County, South Carolina 


Page 1 of 1 


CulvertMaster v1.0 


Student Edition 
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 


о 
£ 
и 
58 
=> 
22 
58 
3 3 
ESE 
i^ 
< 

> 
Е < 
5 8 
° š 
Š Š 
Ë T 
о 
2g9 





| 
! 
| 


Curve 
Plotted Curves for Trapezoidal Channel 


Project Description 


Project File untitled.fm2 
Worksheet 3 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 


Constant Data 
Mannings Coefficient 0.050 





Channel Slope 0.011300 ft/ft 
Left Side Slope 3.000000 H: V 
Right Side Slope 0.000000 H : V 
Bottom Width 15.00 ft 
Input Data 
Minimum Maximum Increment 
Depth 0.00 15.00 1.00 ft 
Discharge vs Depth 
00.0 


00.0 


00.0 


00.0 


00.0 
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Range Data: 





Minimum Maximum Increment 
Discharge 0.00 1,700.00 170.00 cfs 
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Performance Curves 
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Curve 
Plotted Curves for Trapezoidal Channel 


Project Description 


Project File untitled.fm2 
Worksheet 9 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 





Constant Data 
Mannings Coefficient 0.050 





Channel Slope 1.0e-7 ftft 
Left Side Slope 0.500000 H : V 
Right Side Slope 0.500000 H : V 
Bottom Width 20.00 ft 
Input Data 
Minimum Maximum Increment 
Depth 0.00 30.00 1.00 ft 


Discharge vs Depth 
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Range Data: 


Maximum Increment 


Minimum 
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5,000.00 
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Curve 
Plotted Curves for Trapezoidal Channel 


Project Description 


Project File untitled.fm2 
Worksheet 10 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 


Constant Data 
Mannings Coefficient 0.050 


Channel Slope 0.000001 ft/ft 
Left Side Slope 3.000000 H: V 
Right Side Slope 0.000000 H : V 
Bottom Width 10.00 ft 
Input Data 
Minimum Maximum Increment 


Depth 0.00 10.00 1.00 ft | 


Discharge vs Depth 
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Range Data: 
Minimum Maximum Increment 
Discharge 0.00 270.00 27.00 cfs 
Performance Curves 
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Curve 
Plotted Curves for Trapezoidal Channel 





Project Description 


Project File untitled.fm2 
Worksheet 27 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 


Constant Data 
Mannings Coefficient 0.050 


Channel Slope 0.043400 ft/ft 
Left Side Slope 3.000000 H: V 
Right Side Slope 0.000000 H: V 
Bottom Width 12.50 ft 
Input Data 
Minimum Maximum Increment 
Depth 0.00 12.00 1.00 ft 
Discharge vs Depth 
00.0 3 S 
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ange Data: 





Minimum Maximum Increment 
)ischarge 0.00 800.00 80.00 cfs 
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Curve 
Plotted Curves for Trapezoidal Channel 





Project Description 


Project File untitled.fm2 
Worksheet 28 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 


Constant Data 
Mannings Coefficient 0.050 





Channel Slope 0.042800 ft/ft 
Left Side Slope 3.000000 H : V 
Right Side Slope 0.000000 H : V 
Bottom Width 10.00 ft 
Input Data 
Minimum Maximum Increment 
Depth 0.00 16.00 1.00 ft 
Discharge vs Depth 
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ange Data: 





Minimum Maximum Increment 
ischarge 0.00 2,800.00 280.00 cfs 
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Curve 
Plotted Curves for Trapezoidal Channel 





Project Description 


Project File c:\grad school\isummer 99\hollinhead watershed\streams.fm2 
Worksheet 33 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 


Constant Data 
Mannings Coefficient 0.050 











Channel Slope 0.020300 ft/ft 

Left Side Slope 2.000000 H : V 

Right Side Slope 2.000000 H : V 

Bottom Width 6.00 ft 

Input Data 

Minimum Maximum Increment 
Depth 0.00 15.00 1.00 ft 
Discharge vs Depth 
100.0 
120.0 
120.0 
роо 
120.0 
120.0 
00.0 
000.0 
00.0 
0.0 
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 
Depth (ft) 

14/99 Student Edition FlowMaster v5.15 


12:47 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1 





Performance Curves Report 














079 
"ange Data: 
| Minimum Maximum Increment 
discharge 0.00 4,000.00 400.00 cfs 
x 
x 
x 
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Curve 
Plotted Curves for Trapezoidal Channel 





Project Description 


Project File c:\grad school\summer 99\hollinnead watershed\streams.fm2 
Worksheet 34 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 


Constant Data 
Mannings Coefficient 0.050 


Channel Slope 0.070200 ft/ft 

Left Side Slope 2.000000 H : V 

Right Side Slope 2.000000 H : V 

Bottom Width 6.00 ft 

Input Data 
| Minimum Maximum Increment 
| Depth 0.00 6.00 1.00 ft 


Discharge vs Depth 
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‚ange Data: 





Minimum Maximum Increment 
discharge 0.00 130.00 13.00 cfs 
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Curve 
Plotted Curves for Trapezoidal Channel 





Project Description 


Project File c:\grad schoolisummer 99\hollinhead watershed\streams.fm2 
Worksheet 2 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 


Constant Data 

Mannings Coefficient 0.050 

Channel Slope 0.034600 ft/ft 
Left Side Slope 3.000000 H : V 
Right Side Slope 3.000000 H : V 
Bottom Width 6.00 ft 





Input Data 
Minimum Maximum Increment 


x Depth 0.00 10.00 1.00 ft 


i Discharge vs Depth 
EB 9 р 
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:ange Data: 





b 
Minimum Maximum Increment 


Discharge 0.00 190.00 19.00 cfs 


Ted 


Performance Curves 
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Curve 
Plotted Curves for Trapezoidal Channel 





Project Description 


Project File c:\grad schoolisummer 99\hollinhead watershed\streams.fm2 
Worksheet 210 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 





Constant Data 
Mannings Coefficient 0.050 








Channel Slope 0.008500 ft/ft 

Left Side Slope 2.000000 H: V 

Right Side Slope 2.000000 H: V 

Bottom Width 4.00 ft 
| Input Data 

Minimum Maximum Increment 
Depth 0.00 10.00 1.00 ft 
Discharge vs Depth 

100.0 





| Depth (ft) 
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23:18 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1 





Performance Curves Report 
223 





Lange Data: 





Minimum Maximum Increment 
Jischarge 0.00 600.00 60.00 cfs 





Performance Curves 








БЕРЕР у фо жЕ 225 о HWi 
| | | | | | | | | . + HWo 
| | | | 
14.0)--------:--------1--------1--------4-------- on en 
12.0} -------- = i ee 1-------- З 5 — E 
| | u : | | | 
10.0 -------- H-------- Z и оне c | en 
Wo: = og 0. п ee E a on 
ВО. SE 
Ea ooie Ол 1 
од c; O A san en а. inc ME C NE : 
О. ' , ' ' ' ' ' ' ' I ' ' 
OO 500 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 
Discharge 
(cfs) 
»ct Title: Hollinshed Watershed Study, Richland County, South Carolina Project Engineer: Michael Hipp 
Summer 99Wollinhead watershedWollinsh.cvm Student Edition CulvertMaster v1.0 
4/9O 10:53:45 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 





Appendix 5 — Link Node Diagram 














Appendix 4 — Drain: Hydro& Summary Output 





| DRAIN:HYDRO, Version 1.0, February, 1996 

| University of South Carolina 

| Dept of Civil and Environmental Engineering 
| Date: 10-AUG-9 Times 12:29:15 


——— — — — — — — — — «ше — — — — — — — — — — — «м» еме еше Фа» еме «ме еме еме «м» ем» еме ем» ем» ем» еш» а» жа» еше бл» жа» жа» жа» өл» «ме еше «же «к» 


INPUT FILE: INPUT (PAST) 


Rainfall RP = 25 yrs and P = 6.35 inches 


SUMMARY OUTPUT 


E RUNOEFE HADROGRAPHADARA += <= 


WATERSHED DATA UH PEAK ORD HYDROGRAPH DATA 

WS AREA LENGTH SLOPE CURVE PRF TC VOLUME PEAK PEAK TIME 
NO (AC) (FT) (3) NO (CSM) (MIN) (IN) (CFS) (HRS) 
27 835.6 9974. 8.44 7027] 207. 90.4 3.15 556.8 1300 
28 503.2 9734. 9.02 69.2 189. 89.3 3201 294.8 13.08 
21 643.1 11890. 7.59 68.0 189. 117.9 2.89 282.1 13.58 
24 ENSEM 13251. 8.93 68.9 183. 115.7 2.98 148.9 13.50 
12 483.3 8556. 6.05 Да 188. 92..6 322 284.9 19:19 

7 0.3 138. 2.39 70.0 180. 5.6 3.09 150 12200 

3 368.8 7933. 6.23 65.8 195. 99.8 2.68 181.4 15225 
KS 251: 2 6171. 6.64 70.3 IBI. 20.1 ӘСІП 172.6 12.83 
13 270.6 6497. 7.81 69.6 185. 68.7 3.05 184.7 12.83 
Ш2 205% 2 7057. 9.52 69.9 182. 65.9 3.08 205.3 12105 
m 235.0 4547. 9.55 68.1 183. 48.6 2.90 205.5 12850 
10 223.4 5213. 8.60 65.8 182. 60.7 2.68 141.9 12875 
19 402.1 7671. 9.72 69.8 211. 69.9 3.07 307.6 12.83 
26 482.7 9301. 10.05 67.6 189. 85.1 2.85 266.0 13.08 
22 0.3 №53. 20.13 7020 180. 1.9 3.09 1.0 12.00 
23 187.9 13694. 13.13 71.6 ОДА. 91.1 3.24 132.7 13200 
14 225.8 5476. 10.17 61.5 182. 64.8 2.29 118.2 12.83 
25 683.9 19564. 11.91 65.5 182. 149.7 2.66 227.5 14.00 
20 838.8 6982. 13.91 64.5 184. 62.4 2.56 508.7 12275 


***** ROUTING DATA ***** 


1 - РЕВ 
2 = DITCH 
3 - STREAM 


CONDUIT CODE 


ІІ 


CONDUIT DATA PEAK FLOW DATA 


== ыыы и и аят qm em em em em an om om om «ше «ше «же «же «же «ме «ше «же «ше «ж» 


CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO (FT) (%) (INSET) N-VALUE (CFS) (НЕ) (CFS) (HR) 
83 81 2 413. 2202 Gr 0.050 557 а 15 200 SO LS OB 
81 o 2 1983. 20 03 6 02050 со? 3.08 557 зае 
мо 77 2 410. 1.95 6 0.050 3973513208 557. 13.08 
7 76 2 T35. 7.41 10 0.050 SIS OS БЕЛ; 12-08 
76 Sch 2 925. 1.84 10 0.050 5.212,08 851. 13.08 
84 85 2 1366: 3206 10 0.950 202] 1 58 БОА ЕТ О 
85 74 2 зла. 4.28 10 02050 2820015 07 2792003. 57 
74 ша 2 Emo 4.34 ÉS 0.050 282. 13.67 2920] 3067 
2 SCH 2 541. 3.14 13 0:950 282 215.67 292.2 13.857 
pl 7 2 10. 0:705 5 0.050 127022213225 Се 25 
110 І 2 LOSE 1.94 12 OUS 2 17 2920 13.17 
10 3 2 ОВ 175610) 12 0050 28522] 3-17 283.2 13.25 

er 130 2 ааа 3.46 6 0.050 2651 -.25 456 13. 25 
130 4 2 451. 2.44 6 О: 950 4667013. 25 466. 13.25 
4 5 2 БА 1.13 ШЕ; 0,050 634 18 12 654 13.17 

5 7 2 462. 2-60 15 0.950 634. 13.17 534 13.17 

Jg 8 2 те. 0701 20 05050 2082.13.17 202022012317 

8 101 2 660. 0.45 20 02050 20807 13.17 201? 
ПОТ 10 2 6062. 1.06 20 0.050 2079.13.17 2099 203. 25 
ED 12 2 oH i. JL S) 20 0.050 20792213.25 720793 13,25 
12 13 2 948. О 5 0. 950 ТЕ. 013. 1792270. 9] 3 9] 
03 14 2 340. omo 5 0090 2441. 15.17 2139. 13 07 
14 16 2 1832. 0, 95 5 0.050 2439; 13.17 2439. Шт 
16 1,7 2 246. 1263 28 02050 2575. 13.17 2574 eel 
17 19 2 BOE 0.58 20 02050 23714. 13.17 2574 Sms 
19 21 2 427. 0.47 20 050510 2914. 13.17 N2579 ТИ 
#14 212 2 12977: 3239 20 0.050 завита в 308. 2 ез 
m2 211 2 HOSE 10.00 20 0.050 308 312.83 ЗОНА 
Et; 216 2 1545. 5.89 5 0.050 266. 13 08 266 ОЦ 
#16 211 2 OG e Що) 0.050 206: 1 37 2662 ЗУ 
ШІ 223 2 Ss 0.85 4 0.050 79182273200 01. 732009 
E23 218 2 don 2.64 10 0.050 701, 132989 101. 158500 
218 ZI 2 712. 0.84 10 02050 ПО ЕО VOAL 15,00 
21 22 2 2235 0.90 10 02050 339040. 13517 153384. 68 137 
E22 225 2 639: SROS 10 0.050 222. 14200 228. 14208 
E25 220 2 or. 0.01 10 0.950 228. 14.08 227. 14.08 
220 22 2 1418. Sm D 5 0.050 221. 9208 221. 14.08 
22 23 2 572: 1.40 10 0.050 3990. 12.17 2558 зе ла 
23 25 2 voce eo 10 0050 9509. ЗЕТУ 235882 213217 
25 27 2 686. deck 10 0.050 В 558720712722 
27 29 2 1616. 1.42 10 0.050 3587 013 2583587 2013925 








ЖАКЕ Ee ЕЕ 


SUMMATION HYDROGRAPH 


Де 

NODE  HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO lst 2nd (CES) (HRS) (INCHES) (CES) (ACRES) 
76 201 304 28 851. 13 06 3.10 0.0 1339828 
pl 202 3057309 1122, 19.25 3.03 9.0 1798129 
"8 203 24 202 а 13225 3.02 omo 2201.3 
1 204 Кз РОБЕ 13.17 3.2 050 483.6 
В 205 3172 3 466. 13225 2.99 0.0 852. 4 
4 206 5 314 634. ДЕЗ 18 3302 0.0 1105.6 
7 207 1:3 310 1448. Sm, 2403 0.0 25m9 
H 208 316.207 2082. 13217 3:02 0.0 З6 755 
1⁄2 209 320 2 22 А 132.17 3.03 0.0 395027 
13 210 521 d 2441. sel) 3,02 0.0 4185.7 
16 ZILI ToS S 2915.» 73, 17 3.00 0.0 4409.1 
216 212 222329 266. 13.217 2,85 omo 483.0 
211 213 3285330 5695 123.08 2.95 0.0 688581 
211 214 239213 ТОТ. 173.00 3.00 0.0 1073.0 
21 245 326 14 2687. 13.17 229 omo 4634.9 
21 216 о 3982415 3384. ШЗ 2 158 0.0 52099 
22 2017 294103357 8559057 13237 2.94 0.0 639158 
29 218 ӘНШ 20 4069. Si 2490 0.0 723026 





DRAIN:HYDRO, Version 1.0, February, 1996 


University of South Carolina 


Dept of Civil and Environmental Engineering 


Date: 


10-AUG-9 Times 12-34-38 


INPUT FILE: input50 (PAsT) 


Rainfall RP = 50 yrs and P - 


7.15 inches 


SUMMARY OUTPUT 


woke RUNOFFE HYDROGRABH DATA ***** 


WATERSHED DATA 


482. 


838. 


CO wW CO XO М ОМ OY N OO C) Co HN Or 


LENGTH SLOPE CURVE 
(ET) (3) NO 
9974. 8.44 ТАРС) 
9734. 9502 6922 

1010590. 7259 68.0 

13231. 5295 68.9 
8556. 6205 71.4 

138. 239 20.0 
7933. 0.23 65.8 
emt. 6.64 7083 
6497. pal 69.6 
HOO 7. 5 52 e. 
4547. SE om 68.1 
S213. 8.60 63.8 
nie l: 9. 72 67. 8 
EET 110.05 6126 

0 25057 13 70.0 

E094. 2003.13 1526 
2276. 210.17 61.5 

29564, 11:91 6525 
982, 905.91 64.5 


UH PEAK ORD 


PRF ШЕ 
(CSM) (MIN) 
207. 90.4 
189. 89.3 
189. 112.9 
183. 1957 
188. 92.6 
BO. 5.6 
195. 99.8 
181. ІШІ 
185. 68.7 
182. 65.9 
183. 48.6 
ei 60.7 
311, 69.9 
189. 85.1 
180. 1.9 
214. ERR 
Moen 64.8 
182. 149.7 
184. 62.4 


***** ROUTING DATA ***** 


CONDUIT CODE 


] METEO 
2 DIT 
3 = STREAM 


VOLUME 


HYDROGRAPH DATA 


—— — — s nn O.-JAQ/QQ и 


PEAK TIME 


(IN) 


CO CO hO CO CO CO CO CO CO CO CO C2 CO C) CO CO CO CO CO 


„ва 


РЕАК 
(CESI 


680. 
3627 
348. 
1876 
347. 

т. 
226. 
211. 
221. 
251: 
254. 
177% 
EU. 
329. 

НЕ 
tel. 
151°. 
284. 
640. 


Oy = IN OY iN OY i> Q = OO O Q Q Ñ (л с) -J uo 





CONDUIT DATA PEAK FLOW DATA 


-- -- -- -- ---- -- -- -- -- -- -- -- -- -- << A A -- -- -- -- чат чат чат чат чат ет e — — -- — — — — — — — — — — — — — — — — — — — — — — — — — — 


CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO ЦЕЛ) (%) (INSET) N-VALUE (CFS) (HR) (CFS) (HR) 
83 81 2 213. 7.02 ER 0.050 681: 11-00 СОИ 
81 79 2 1083. 2:03 6 0.050 ОВО 680. 13.08 
79 71 2 410. 10295 6 0.050 680.213208 ӨР 13.08 
Ша 76 2 135. 7.41 10 0.050 60800513208 бӘШ 13,08 
76 71 2 929. 1.84 10 0,050 1045 1.08 10.03 
84 85 2 1366. 3266 10 0.050 349-13-58 34918 13.58 
85 74 2 344, 4.28 10 0.050 34 90212258 39113.58 
74 12 2 506: 4.34 TS 0.050 349 3 59 JA Seal S56 
72 SCH 2 541. 3.14 Що 0.050 349. 13.58 ВАБ 67 
EL E 2 10. 0. 05 5 0.050 19539. 12 о. 25 
110 | 2 MOBE 1.94 12 0.050 347.013.17 а В. Е? 
11 3 2 1387: 30 12 07050 3482 13.17 347913.25 

E 130 2 зе: 3.46 6 0.050 574213225 574.613. 25 
130 4 2 251. 2.44 6 02030 574 25 Sq 25 
4 5 2 621, 1.13 15 04050 21192213.08 TOS е) 

5 7 2 462. 2460 15 0.050 TELS LA 779 2193.17 

7 8 2 76: 0.01 20 0.050 25598213.177 22557 700317 

ee 101 2 660. 0.45 20 0.050 2552 13517 “255 Е. 17 
E01 10 2 662. 1.06 20 0.050 2957113. 17. 2550.17 
10 ША 2 577: dE 20 0. 950 2996. 15.17 2555 E 317 
12 13 2 948. 1, 16 5 0.055 2192. 135.11 2192.15. 
ЕЗ 14 2 340. 0301 5 0.050 3004. 13.08 23003.7 172708 
14 16 2 1922: 0.98 5 0.050 30032 13.08 72 001, 21375 у 
16 1 2 246. 263 20 85 181510; 3172. 13.08 90 та О 
и 7 ШО 2 857. 0.58 20 0.050 3172. 713.082 31702093717 
19 21 2 427. 0.47 20 0.050 31105 131 Do al 
#14 212 2 12,977. 3.39 20 0.050 aT S ЗІ. 12,85 
#12 211 2 103. 10,00 20 0.050 JO 83 Вит. 2085 
Ё17 216 2 1545. 5289 5 0.050 3305013208 329. 13.08 
#16 211 2 965. p 10 0.050 330. 13.08 32922917 
Bll 223 2 DIS. 0.85 4 0.050 862. 13.05 962. 15.00 
E23 218 2 Мот. 2.64 10 0.050 862. 1309 852. 1.00 
218 21 2 ута. 0.84 10 0.050 862. 13700 962 13.00 
21 22 2 2255 о 10 0.050 4175: 13.08 741752715805 
#22 225 2 629% 5.63 10 0.050 284. 14.00 284. 14.00 
#25 220 2 67. 0.01 10 0.050 284. 14.00 283. 14.00 
220 22 2 1418. 3.10 5 0. 950 283. 14.00 283. ЛАО 
22 23 2 5727 1.40 10 0.050 4431. 13.017, 0443]. 153.17 
23 25 2 0665 1:97 10 0.050 4431. 13.17 4450. 13.17 
25 2 2 686. Т 10 0050 4430: 135-17 42429 9] 317 
27 29 2 1616. 1.42 10 0.050 4429. 13.17 4426. 13.17 





x*x** ADDEDOSHYTYDROGEAPHSUDATA *4*** 


SUMMATION HYDROGRAPH 


ADDED а аад асаа 

NODE  HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO lewr Zime! (CES) (HRS) (INCHES) (CES) (ACRES) 
76 20 304 28 1043. 13.03 3:26 0.0 133578 
pl 202 305 309 1398. 23 17 3.68 0.0 1798159 
Ша 203 24-202 1559. 193225 3.08 0.0 23013 
dr 204 ШӘЛІ 348. 13157 зно 0720 483.6 
3 205 312 3 574. 13:25 3.64 0.0 852.4 
4 206 5 314 779% 13.08 SMON 0.0 11:03.6 
KR 207 152,240 1780. 13817 3.68 omo 25 159 
7 208 сен дот 29590: 13.17 SD 0.0 3679.5 
ша 209 320 2 21928 e 3.68 @ (0, 3950. 7 
13 210 321 d 3004. 12.208 3.6] 0.0 4185.7 
16 211 1002323 SL uA 13.08 21265 0.0 4409.1 
216 2102 224. 329 330: 13.08 243 0.0 483.0 
211 213 3287330 pmo m 112,92 3.80 0.0 885.1 
211 214 238213 862. 723.00 3.05 б) „© 107320 
ET 215 325 14 3315. 13.08 Зи 0.0 4634.9 
21 216 315999215 4175. 13.08 3.02 0.0 5107.39 
22 ШЙ 5348537 4431. 12017 3:58 0.0 6391.8 
29 218 341 20 5036. Ш 3.54 0.0 7230.6 





DRAIN:HYDRO, Version 1.0, February, 1996 


University of South Carolina 


Dept of Civil and Environmental Engineering 


Date: 


10-AUG-9 Pim 122859720 


INPUT FILE: input100 (PA) 


Rainfall RP = 100 yrs and P = 


7.80 inches 


SUMMARY OUTPUT 


****> RUNOEE HYDROGRAPH BATA ***** 


WATERSHED DATA 


558. 


LENGTH SLOPE CURVE 


(ЕТ) (5) NO 
Doa. 8.44 VOo T 
9734. 3.02 6922 
11290. Шаро 68.0 
1325]. 8293 68.9 
9956. 6.05 71.4 
138. 2:39 70.0 
79997 @ 2 95.6 
Gd. 6.64 29,3 
6497. оо ВЕ 59.6 
7057. 952 69.9 
4547. 9.55 68.1 
2213. 8.60 05.8 
ШЕЛІ 9272 69.8 
98017. 210.05 87.6 
198. 20.13 29.0 
193694. 713.13 71.6 
5276. 10.17 51.5 
19564. 11.91 85.5 
в 1-91 64.5 


ОН РЕАК ОВО 


PRE TE 
(CSM) (MIN) 
207 90.4 
Bg 89.3 
189. 1149 
183. И 
188. 22.06 
180. 5.6 
199. 99.8 
161. ПОИ 
185. 68.7 
182. 63.9 
193. 48.6 
182, 60.7 
ЖІ: 69119 
NEOR 651.1. 
190. Шо 
214. УНА 
1822 64.8 
102. 11! 
184. 62.4 


cake КООТІМС. ПАТАТ" 


CONDUIT CODE 


1 - ЕШТЕН 
2 = ОЕП 
3 - STREAM 


VOLUME 


HYDROGRAPH DATA 


PEAK TIME 


(IN) 


CO CO CO нъ de qa da OU) гъ чъ нъ чъ (4) чъ цьъ мъ da ya ds 


„37 


РЕАК 
(ES) 


784. 
419. 
404. 
212. 
399. 

1 
264. 
243. 
262, 
Z9UE 
294. 
207. 
435. 
385. 

Ше 
185. 
Шо. 
sel. 
152. 


O KO (n Oy СО М ООУМАОО РМ OANA ON 








CONDUIT DATA PEAK FLOW DATA 


— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 


CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO (FT) (%) (INSET) N-VALUE (CES) (HR) (CFS) (HR) 
83 81 2 413. 7.02 с. 0.050 784. 13.00 194, 13.00 
81 19 2 1083. 2203 6 0.050 784. 13.00 784. 13.00 
79 77 2 410. 1595 6 0.050 7842218200 70022 13.00 
ИЗ 76 2 135% 7.41 10 0.050 99313.00 Дава 135086 
76 71 2 925. 1.84 10 0.050 1203. 1.08 120013708 
84 85 2 13606. 3266 10 0.050 805. 13.50 4058 13,58 
85 74 2 374. 4.28 10 0.050 40513-58 4055513. 58 
74 12 2 516: 4.34 13 03050 405 5 8 20581 5.58 

> 2 JE 2 541. 3.14 15 0.050 205. 13:58 404. 13.58 
El 7) 2 Шо. 0.05 5 0.050 Таз вр ZI780. 2013.17 
110 1 2 OS. 1.94 12 0.050 3299813217 39913. 17 
1 3 2 1387. 1230 E 0.050 40513-17 Ek 

ee 130 2 EIS. 3.46 6 0.050 664. 13.17 664. 13.17 
130 4 2 451. 2.44 6 0.050 664. 15.17 664. 13.25 
4 5 2 Eo 11.3 15 0.050 01: 13.08 9015 13.08 

5 | 2 462. 2.60 15 0.050 901. 13.08 Ою 7 

7 8 2 Der ©- O 20 92101510) 2057. 2019217- 2956 83 17 

B 101 2 660. 0.45 20 0.050 2956: 13:17. 295581 3—17 
101 10 2 662. 1.06 20 0.050 2955. 13.17 29555213. 17 
10 12 2 Sm; 1239 20 0.050 29552 13217 2052 WS 
12 13 2 948. 1.16 5 0.050 3227. 1321712253227. LS 
13 14 2 340. 0.01 5 0.050 3475. 13.08 3474. 13 08 
14 16 2 1837, 0598 5 0.050 3474. 13.08 3473. 13.08 
16 17 2 246. 168 20 02050 367 3.2132.0822 367227132083 

Em 17 19 2 857% 0.58 20 0.050 3672. 232.08 73671. 13.08 
ES 2] 2 427. 0.47 20 0.050 3671. 15.08 3670, 13208 
#14 212 2 ШЭ 3:39 20 0.050 136. Пер то 435. 12.83 
#12 211 2 BOSE 10200 20 0.050 435.. 12,83 135. 12 63 
#1217 216 2 1545. 9989 > 0.050 383. 1:08 За ОВ 
616 211 2 965. jer 10 0.050 363. 13508 383. 19217 

НС || 223 2 Ts 0285 4 0.050 ВЭТ 12692 9977712292 
| E23 218 2 doe 2.64 10 0.050 937212292 9972 13.00 
218 SS 2 TUZ o 0.84 10 02050 S 100 ӘРЕ EIS ОКО 
21 22 2 22% 0.90 10 0.050 26838. 13.097:4837.2 13,08 
E22 225 2 со 5.63 10 0.050 332... 14800 332, 14200 
E25 220 2 67. 0.01 10 0.050 332. 11-00 331. 14.00 
220 22 2 1418. 3.10 5 0.050 931.115. 00 33114. 00 
22 23 2 S 2” 1.40 10 02050 5137. 13208 05156-1308 
23 29 2 166. 137 10 0.050 51.20. 273.087 7517342219217 
25 27 2 686. 15:157 O 0.050 5134. 33 017 250134. 13517 

J TA 29 2 1616. 1.42 10 0.050 S51]34.713;17 4545322 13217 








EXFXX ADDED HWDROGRABHS БАТА «ЖЖ 


SUMMATION HYDROGRAPH 


O а 

NODE HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO МО lst 2nd (CFS) (HRS) (INCHES) (CFS) (ACRES) 
LIS. 345 28 1203. 13.08 As 0.0 1338.8 
71 220 346 350 1593. IR 4.23 0.0 1981.9 
ШЕ) 221 24 220 1803. Е 2022 0.0 23013 
222 17252 400. 1300 4.45 0.0 483.6 
A 353 3 664. LE 4.18 0.0 852.4 
4 224 Б 4395 901. JE 4.21 0.0 1103.6 
ugs 225 IN 2057. 136 2520 0.0 2571.9 
В© 357 225 295 їз] 4722 0.0 ведено 
ШОО 36 2 3227. EES 4.23 0.0 3950.7 
Be 362 1 Erin 1808 422 0.0 4185.7 
16 229 10 364 gel 13.08 4.20 0.0 4409.1 
216 230 22 370 1. 127-103 4.02 0.0 483.0 
BN 251 369 371 812. 12.92 4.14 0.0 | 
Bil 232 23 231 997. 12.92 4.19 0.0 1073.0 
ЖЕ З 357 14 3844. 13.08 4.16 0.0 4634.9 
РИ 1 374 233 4838. 13.08 4.16 0.0 5707.9 
РО 235 375 378 Se 13.08 4.12 0.0 6391.8 
r 56 382 20 5847. 13.08 4.07 0.0 обо 





we ww ww ww we чии «не ене өне we wm ge wm wm we чата чата чина we ww ww www ww we wp we i ww we еме «ке ене «ше «на ина аа да 


DRAIN:HYDRO, Version 1.0, February, 1996 | 
University of South Carolina | 
Dept of Civil and Environmental Engineering | 
Date: 10-AUG-9 Time: 13:30:23 | 


— — — — — — — «ке — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 


INPUT FILE: INPUT (РЕ) 


Rainfall RP = 25 yrs and P = 6.35 inches 


SUMMARY OUTPUT 


K***t* RUNOEE HYDROGRAPH ВАТА хақ 


WATERSHED DATA UH PEAK ORD HYDROGRAPH DATA 
WS AREA LENGTH SLOPE CURVE PRF TC VOLUME PEAK PEAK TIME 
NO (AC) (ЕТ) %) NO (CSM) (MIN) (IN) (GES) (HRS) 
27 835.6 9974. 8.44 org 207. 90.4 3.15 336.8 13.00 
28 50972 9734. 2202 69.2 13% 89.3 SMON 294.8 22.08 
Zu pa 11990. 7.59 68.0 189. 0 Э 2289 202.1 13258 
24 Sera 13251. 82.93 тост 204. 1021 3,10 2520.5 13.42 
12 203.3 87260. 6.05 71.4 188. 92.6 3222 284.9 т. 
7 0.3 220. 2439 поо 180. =.6 3-09 1.0 12200 
3 368.8 ща в: 6.23 65.8 195; 99378 22.68 181.4 12525 
5 291.2 БЕТ. 6.64 HO. 3 т. "T Вази 172.6 12783 
ES 280.6 6497. 7.81 mo. 5 203. 670 35713 206. № 12983 
2 205.2 957% 592 69-9 1822 6.9 3.08 2055 122015 
T 235.0 4547. 95:55 68.1 188. 48.6 22930 20525 12250 
10 223.4 Od. 8.50 65.8 182. 6077 2.68 141.9 12243 
15 402.1 7671. 9o V2 Ш® 7 226. o8 2 3215 334.5 Цао 
26 482. 7 S SQ OS 67.6 19 ST 26185 266.0 13306 
22 eS 138 20.13 70.0 190. 19 2209 dl 12.00 
23 MENS 13694. 13.13 ae 214. Sue T 3.24 132.7 13200 
14 295.8 95496. 10.17 OL 5 LEZ o 64.8 229 1102 12983 
25 223.9 19564. 11.91 G55 A SD 2.66 227 5 14.00 
20 938.8 0902 2103,91 64.5 184. 62.4 2:56 508.7 12575 








***** ROUTING DATA ***** 


CONDUIT CODE = I> PIPE 
=> = БЕТОН 
= 3 - STREAM 
CONDUIT DATA PEAK FLOW DATA 

CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO (FT) (%) NE) N-VALUE (СЕБ) (HR) (CES) (НЕ) 
83 81 2 413. 7.02 6. 0.050 ЗБ 00 5575 13508 
81 9 2 1083. 2203 ES 0.050 bou 13.08 557 8152108 
79 77 2 410. 1 95 6. 0.050 о З 0S 557 12208 
77 76 2 95% 7.41 HOR 0.050 зони У 06 557. 13.08 
76 dek 2 929. 1.84 10; 0.050 За миз 08 851% 13.08 
84 85 2 1306. 3.66 KOF 0.050 292013758 2573. 67 
85 74 2 374. 4.28 KOF 0.050 22 Зет ЖӘЙ 13.67 
74 SE 2 276. 4.34 18. 0.050 282 13.07 ЕР 3,061 
2 (ШЇ 2 541. 3.14 157 0.050 29213.67 2821 76: 
71 7 2 10. 0.05 SE 0.050 1292.32 13,25 771 2219725 
110 iji 2 103. 1.94 1246 0.050 260-013. 17 2959 13. 17 
1 3 2 1387. 1530 12: ‚102050 29058135 17 285. 13.25 

22 130 2 ILE 3.46 65 05050 4665813725 42661" 13.25 
130 = 2 451. 2.44 6: 0.050 466. 13.25 466. 13.25 
4 5 2 621. 1.13 ШЕР 03050 6342 1317 654. 13.1}: 

5 7 2 462. 2.60 19% 0.050 634. 13.17 634. 13.17 

7 8 2 76, omom 20. 02050 212237 13.122 2120.29 9% 
32701 2 660. 0.45 Z OF 0.950 2120. 13.17.2120. 1.17 
101 10 2 662. 1.06 20. 02.050 НТВ. 21580 ЕТ 
10 12 2 UTE > 20% 0.050 ІЗ У j Я Р ЗО З 
12 ЦЗ 2 948. le S 0.050 23126 13.37. 22311. A 
13 14 2 340. ШЕСІ Ба 0.050 2482. 13,08 2480. 13217 
14 16 2 1832. 0.98 ОЁ 0.050 2480. 13.17 2480. 1.17 
16 369) 2 246. 1263 202 0.050 2516. 13.17 22616. 15-17 
17 19 2 Bor. 0.58 20% 0.950 21616. 13.17 72615. 7173.17 
19 21 2 427. 0.47 20. 0.050 2615.2 13.17 2615.13.17 
2142 212 2 1299. 3239 20% 0.050 3352412175 334. 1121583 
2127211 2 103% 10.00 20. 02050 334. 12.89 334. 12785 
20705216 2 1545. 2.39 Би 02050 265013. 098 256. S17 
2467 211 2 969. 1.37 10% 0.050 2606 215517 266.0317 
ШІ 223 2 119, 0555 4. 0.050 776022127232 Пе 92 
223 218 2 737: 2.64 TOF 0.050 126212292 72'6 11-00 
218 21 2 ША: 0.84 OR 0.050 726,013.00 ПБ OO 
21 22 2 229€ 0-20 10. 0.050 3449. 113.082 23449 7173.19 
20227225 2 639% 5.63 10; 0.050 228. 14.00 228. 14.08 
245 220 2 БИ: omom qu 0.050 228. 14 08 227. 14.08 
220 22 2 1418. 3.710 GER 0.050 227. 14.08 227. 14.08 
22 23 2 512, 1.40 10. 0.050 865309713 117 723654. 003], 
23 25 2 766. 1.97 HOF 0.050 3654. 13.177 3653. laa 
25 27 2 686. Т MOR 0.050 9653: 7137179583692. Шаси 
27 29 2 1616. 1.42 10» 02050 9052. 193. 1783 6905 51 3:22: 








***** ADDED HYDROGRABHS DATA ***** 


SUMMATION HYDROGRAPH 


ADDED SS e o seas E E 

МОРЕ HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO lst 2nd (CES) (HRS) (INCHES) (CES) (ACRES) 
76 201 304 28 85 m 13.08 Il) omo 1338.8 
Sc 202 3032309 122% 113,25 32,03 omo SB О 
Sek 203 24 202 1292. ШЗ 25 3.04 0.0 230 3 
1 204 7511 28% Tor 3.22 0.0 483.6 
3 205 312 3 466. 13.25 2.99 0.0 852.4 
4 206 Sold 634. Пък? 3702 D 1103. 6 
7 207 1325109 1489. 1.3237 3505 0.0 2511.29 
ТІ 208 31672097 21223 13.1 3.04 0.0 3675.5 
ша 209 320 2 231026 12541 3.04 0.0 3950.7 
13 210 зе 1 2482. 13.08 3.04 Ome 4185.7 
16 211 10 “323 2046€ bs И 3502 0/50 4409.1 
216 21% 2283209 Ро 13.17 2.05 020 483.0 
211 243 3280330 594. 12292 2499 omo 885.1 
24131 214 23 213 120: 12202 3203 omo 1073.0 
21 215 326 14 2728. 13217 29399 ШЕ) 4634.9 
zl 216 333.215 3449. 15.08 . 2888 050 5701.9 
22 217 334 337 ES. 13.7 2 96 0.0 6391028 
29 218 Зали 20 4135. 13.17 2. 1 0.0 7230.6 








DRAIN:HYDRO, Version 1.0, February, 1996 | 
University of South Carolina | 
Dept of Civil and Environmental Engineering | 
Date: 10-AUG-9 Time MES: 395419 | 
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INPUT FILE: input.50 (PR ) 


Rainfall RP = 50 yrs and P = 7.15 inches 


SUMMARY OUTPUT 
жжкжк RUNOFF HYDROGRAPH BAA “ЖҰЖ 


UH PEAK ORD HYDROGRAPH DATA 


------------- —<— — [a 


WATERSHED DATA 


WS AREA LENGTH SLOPE CURVE PRE ne VOLUME PEAK PEAK TIME 
NO (AC) (ЕТ) (%) МО (CSM) (MIN) (IN) (GES) (HRS) 
27 28526 9974. 8.44 70. 7 207: 90.4 5282 680.9 13:00 
28 9503.2 9734, 9.02 0902 189, 89.3 2.06 3627 T3508 
21 643.1 11890. 7.99 68.0 195. Е 3:53 348.7 13298 
24 СЛО А 13251. 8.93 TOI 204. 112.1 3. 75 208.3 ТЗЭ 
T2 4283.3 9556. 5.05 71.4 тва: 9226 3:89 347.5 To, 
7 ВА З Soe 239 2020 1802 526 2.74 1.2 12200 
3 368.8 ogg 6.23 65.8 195. gomg О 226.5 13025 
5 251.2 6171. 6.64 MO. 3 e TE 3278 21125 12783 
13 2050-6 6497. SAL 70.5 203. 67.0 3.80 252.0 12:83 
2 215.2 7057. 252 995.9 182, 55.9 Sg 251.83 12075 
1 235.0 4547. ойо Ger. 1 ЕВЕ 48.6 3.54 25421 12550 
10 223.4 5213. 8.60 65.8 182% 60% 7 за зо 177.3 12275 
T9 202.1 ТЕУ ЛЕЛ ТОСТ 2269 6842 25 82 408.9 ZS 
26 482.7 9307 005 67.6 189% Dan 3249 829.6 13.08 
22 9.3 1395989205713 70.0 180. 1-9 3.74 52 12200 
23 ШЭ 13694. 13.13 pio 214. Sl 391 161.6 13.00 
14 225.8 SAO 19217 51.5 Пади 64.8 2.86 151.2 12883 
25 САБ Э 19564, 11.91 Боза 182. 234377 927 284.1 14.00 
20 832.8 ро ІЗІ 64.5 184. 62.4 Seil 640.6 12295 








xx ROUNDING DATA #1 


CONDUIT СОБЕ = 1 = РЕВЕ 
= 2 = DITGH 
= 3 - STREAM 
CONDUIT DATA PEAK FLOW DATA 

CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO (FT) (%) (ONSET) N-VALUE (CFS) (НЕ) (CFS) (HR) 
83 81 2 113. 27202 6. 0.050 6812213200 632-5 13.00 
81 79 2 1083. 2.03 6. 0.050 681213200 690. 13,08 
та 77 2 410. 195 ce 0.050 680. 13.08 6830, 135.08 
71 76 2 139% 7.41 10. 0.050 680. 13.08 690. 13,08 
76 11 2 925. 1.84 line 0.050 1043. 13.08. ІШ 2215 08 
84 85 2 4366. 3266 TOR 0.050 349 5 13.58 sam 13.58 
85 74 2 374. 4.28 10. 0.050 3491 35g 349" 15.58 
74 па 2 576. 4.34 12» 0.050 34292013. 55 За 713.98 
72 Tu 2 541. 3.14 15. 0.050 за рапа 59 ей 
geb 2 2 по. 0205 os 0050 1586. 13.17 ем 17 
110 i 2 103. ILo Sél 1127 0,050 ЗАЛ 17 927 53.17 
al 3 2 1987: 1.30 12. 0.050 3485 13.17 ЗА 325 

8 130 2 818. 3.46 Ge 0.050 IAS ZO ЭНН 13.25 
130 4 2 451. 2.44 6. 02050 574. 13.25 574. 13.25 
4 5 2 621. 1.13 Is. 07050 7192213208 7192212217 

5 7 2 462. 2.60 152 0.050 ПОО ШЭ Ие о ЕЁ) 

7 8 2 По omon 20. 0.050 2606.2 13217222609, 213217 

8 101 2 660. 0.45 20% 0.050 2602 13.1 22604. 713217 
101 10 2 662. 1296 20% 0.050 2604. 13.17 072604. 13717 
10 12 2 out. шеза 20. 0.050 2604. 1317 СОЗ 13919 
12 ша 2 948. LLG SE 0.050 2820. 2132177228230. 019.17 
Es 14 2 340. omon e 0.050 3053. 13:08 0-2 050508 
14 16 2 1832: 0298 5% 0.050 3052. 135.08 3500. 103 
16 Al; 2 246. Моє 20: 0.050 3221 33508 322 15 1 309 
ТУ 129 2 857. 05565 20. 0.050 3221. 913208 832192 13203 
Ша Zu 2 427. 0.47 208 0.050 3219 713708 $3240. 335917 
214 212 2 1297. 2-38 20% 0.050 4095712. 75 408. 12:83 
2020211 2 203. 10.00 20: 0.050 808. 12.53 408. 12783 
2 216 2 1545. 299 5 0.050 390. 13708 329. 13.08 
216. 211 2 96S 1237 KOF 0.050 0. 1.05 29v s 
20127223 2 118: 0.85 4. 0.050 8923712792 ВЭС 
2237218 2 757, 2.64 KOF 0.050 89222172792 892. 1222 
218 21 2 712. 0.84 10% 0.050 892 12.92 891. 13.00 
21 22 2 223: 0.90 TO: 0.050 4253. 13.08 4252. 15.086 
2222 225 2 639 2263 LOs 0.050 284. 14.00 284. 14.00 
2257 220 2 67: omon POE 0.050 284. 14.00 283. 14.00 
220 22 2 1418. 3210 5 0.050 283. 20000 283. 11.05 
22 23 2 97 2% 1.40 1.02 0.050 2507. 13 98 24506, 13.17 
23 29 2 766. IESS 10% 0.050 8506. 13.17 7450650 03:17 
25 27 2 686. 1217 HOR 0,050 4506. 13.17 ©4505. 13.17 
27 29 2 1616. 1.42 10% 0.050 45057 13.17 142905. 91 5197 








***** ADDED HYDROGRAPHS DATA ***** 


SUMMATION HYDROGRAPH 


ADDED. SS te SS O ні 
NODE  HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO lst 2nd (GES) (HRS) (INCHES) (CES) (ACRES) 
76 219 345 28 1043. 13.08 Jo VG 0.0 133958 
71. 220 346 350 1378. Эт 3.68 920 1.981929 
71 221 24 220 1506: ШӘ КИ? 3269 0.0 2303 
1 222 12352 348. ЛЕЗЕТ 3.89 omo 483.6 
3 223 JS 3 574. 1232225 3.64 O20 852.4 
4 224 52 395 719; SOS Soe 0.0 7170396 
7 225 137351 1927. 13717 За 1 0.0 257129 
7 22€ 39570223 2606. (e eebe 3.69 omo 3673-9 
12 227 361 2 2840. 13-17 3.10 0.0 393027 
ЕЗ 228 362 1 3053. 13.08 3269 0.0 4185.7 
16 229 10 364 B22 1% 13.08 3567 0.0 4409.1 
216 230 22488370 3305 13.08 3.49 0.0 483.0 
211 231 3698371. gl 12992 3.64 0.0 885.1 
ERT 232 2959823] 892. Ш2 552 3269 0.0 1073 20 
21 293 3672 14 3365. 13.08 Зно 0.0 4634.9 
21 234 37018233 4253. 13208 . 3.64 0.0 57079 
22 235 ЗВ 4507. 13.08 3260 0.0 639158 
29 236 382 20 Su S. Exc 3.55 omo 12306 











| DRAIN:HYDRO, Version 1.0, February, 1996 

| University of South Carolina 

| Dept of Civil and Environmental Engineering 
| Date: 10-AUG-9 Time: 03:56:57 


INPUT FILE: input.100 (PR) 


Rainfall RP = 100 yrs and P = 7.80 inches 


SUMMARY OUTPUT 


^**** ВОЦОЕЕ НУБВОСВАРН DATA = 5х 


WATERSHED DATA UH PEAK ORD HYDROGRAPH DATA 
WS AREA LENGTH SLOPE CURVE BRIE RE VOLUME PEAK PEAK TIME 
NO (AC) DET) $) NO (CSM) (MIN) (IN) (CHS) (HRS) 
27 833.6 9974. 8.44 70.7 207% 90.4 4.37 184.2 17300 
28 503.2 9734. 902 99.2 189% 89.3 4.20 419.5 13208 
21 931 11690. Uu og 68.0 189. 141723 4.07 404.7 13,530 
24 ЕШ 13251. 8.93 70.1 2040 ШИ 4.30 241.0 MISS 
12 483.3 Своб. в. 95 71.4 ТОВ. 9225 4.45 299.5 ТЗ ni] 
7 E 138. 2239 70.0 180, 5.6 4.29 1.4 12.00 
3 368.8 uos 6.23 692.8 MOSE SIS 2282 264.6 13219 
3 Dog. 2 ОЛЕ 6.64 о. З 161. 70,1 4.33 24239 12993 
13 270.6 6497. 5-81 70.5 205: 67.0 4.35 290.4 12. 75 
2 2E. 2 7037. 9052 2959 162, 65.9 4.28 29085 12.75 
1 255.0 4541. 9. 55 68.1 165. 48.6 4.08 294.8 12750 
10 223.4 5213. 8.60 65.8 Ва. 60.7 2682 207.4 фа 5 
19 A 1 T7671 9.12 ТОК] 220% 68.2 4.37 470.8 12:75 
26 482.7 У 210 05 Gi. 6 189. 85-1 4.02 3839 13.08 
22 0.3 736 .2220213 70.0 180. 129 4.29 1.4 12,08 
23 Ш. 9 13694. 13.13 Шаро 214. ЭЛЕ 4.47 165.6 13.208 
14 225.9 5416. 210.17 ons 182, 64.8 3.35 179.5 12279 
25 moe. 9 19564. 11.91 OON 182. 744927 Sg о 14.00 
20 838.8 6982 13/91 64.5 184. 62.4 3.68 752.0 12218 








***** ROQUT INGADAMA. A . 


CONDUIT CODE = 1 - PIPE 
= 2%= DETCH 
= 3 - STREAM 
CONDUIT DATA PEAK FLOW DATA 

CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO ГЕЙ) (%) (IN-FT) N-VALUE (СЕЗ) (HR) (CFS) | (НВ) 
9 81 2 413. 7.02 6. 0.050 794113. 00 184 13.00 
81 VS 2 1083. 2.03 6. 0.050 784. 13.00 7325813200 
ша SCH 2 410. 195 ES 0.050 784. 13.00 782.213.00 
77 76 2 135. Al 19. 0.050 УЗ. 00 Таз 1 13.08 
76 та 2 92532 1.84 OR 02050 1203.13.03 1203, 13-06 
84 85 2 I 306% 3.66 10. 0.050 405 2503250 405.3. 59 
85 74 2 374. 4.28 OR 02050 405. 13.58 205-21 35258 
74 ша 2 216: 4.34 13. 0.050 405. 13.58 408, 13.58 
72 gel 2 541. 3.14 Dy 0.050 4055 13. 58 404. 13:58 
71 7 2 10. 0205 S 0.050 1832. 13.17 ава нез ГІ 
170 i 2 103% 1.94 Ш 0.050 39912217 Э.Г) 
il З 2 1387: 1530 12% ‚ 0.050 41005573217 КЕ у 

сие 130 2 318. 3.46 6. 02050 6083.03.17 6647013. 17 
130 4 2 451. 2.44 6“ 0.050 ббащ 13.17 664. 13.25 
z 5 2 621. 1.15 т. 0.050 90113-03 SOR 132703 

5 7 2 462. 2260 П 0.050 ООШ 1308 900. 1311: 

И 8 2 Lor 0201 zur 0.050 3010. 13.08 13009. 1 909 

8” 101 2 660. 0.45 20. 0.050 3009. a 
101 10 2 662: 1.06 20. 0.055 300822132177 23008 изи 
10 12 2 STE 1,39 20. 0.050 SOOS e 
Ша 13 2 948. 06 D 0.050 3281. 13. 08 ЭЕТ ШІ 
du 14 2 340. 0.01 Sn 0.050 35300. 13208703529 13508 
14 16 2 1882F 0.98 БЕ 0:050 3929. 13 08283528 03:08 
16 17 2 246. 1003 20. 0 2050 3728.15 Пела таа раса 
17 ПКО 2 8572 0:459 20 0.050 3129. 013208 13720-13208 
19 SE) 2 427 0.47 20% 0.050 3726.13.08 3571251308 
214 212 2 1297: Soo 20% 0.050 4710559912 75 470. 12.15 
2127211 2 103. 10.00 20Ё 0.050 4705 12. #5 470. 12,75 
2 216 2 1545. 5299 =. 0.050 зван 4 209 3092 22205 
az LL 2 gone 1237 1:92 0.050 383. 13.08 383. а 
ЖІ 223 2 LLE o 0. 95 4. 0.050 102100172292 727030 22292 
225) 218 2 157, 2.64 19. 0.050 1030.12.92 озо LZ- JZ 
215 21 2 712% 0.84 MOR 0.050 10392 212.927 10295 12292 
21 22 2 223: 0.90 10% 0.050 4924. 13.08 4924. 13.08 
2207225 2 OSOR 5.653 19. 0.050 О 332, 14.00 
20527220 2 67. 0.01 ШОР 0.050 332, 14.00 331. 14.00 
220 22 2 1418. 3.10 БЕ 0.050 331. 11,00 331, 41.00 
22 23 2 S 1.40 KOF 0.050 5224.13.08 5222. Тони 
23 25 2 765. 1257 OR 05250 222. 10820, 1 0% 
25 27 2 686. eae 102 0:050 5220.5 13-08 521. 1..1 
ДИ 29 2 Торе 1.42 10. 02050 5219. 13.172752 18.81 2.107 








***** ADDED HYDROGRABHS DATA ***** 


SUMMATION HYDROGRAPH 


ADDED | Sn = EE 

NODE HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO ist 2nd (CES) (HRS) (INCHES) (CES) (ACRES) 
76 201 304 28 12032 12.08 4.31 0.0 13398098 
Set 202 305 309 15954 13217 4.23 0.0 198128 
ШІ 203 24 202 18-2. 13.17 4.24 0.0 293003 
1 204 Вт 400. 13:17 4.45 0.0 483.6 
3 205 312 3 664. 18717 4.18 0.0 852.4 
4 206 571314 SOUS 1908 4:21 0.0 110-55 
d 207 13 310 2 1106 13,08 7525 0.0 2571159 
i 208 3162 207 3010: Ша OE 4.24 9.0 У Оно 
12 209 320 2 S280. 13.208 4.24 0.0 395057 
13 210 22 il 3580. 13.08 4723 0.0 418517 
16 241 108323 37:28. 13.08 4.21 0.0 4409.1 
216 212 202329 383, 13.08 4.02 0.0 483.0 
211 213 3287330 845. 12.92 4.18 0.0 Везе 
211 214 252135 1031. 12.92 4.23 omo 107320 
21 215 326 14 3899, 15.08 4.17 0.0 4634.9 
2 216 3335215 4924. 13208 ‚4.18 0.0 5707 
22 217 334 337 5224. 13208 4.14 omo 639123 
29 218 341 20 5995. 13208 4.09 0.0 7:2 3028 
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| DRAIN:HYDRO, Version 1.0, Februáry, 1996 

| University of South Carolina 

| Dept of Civil and Environmental Engineering 
| Date: 11-AUG-9 Time: 10241278 


--- ----------. P a ит ят ят a ÓÀ——————— 


ПИРОТ FILE INPUT.2SMEOESPUPDE) 


Rainfall RP = 25 yrs and P = 6.35 inches 


SUMMARY OUTPUT 


ee xx * ВОНОЕЕ HYDROGRAPH DATA ***== 


WATERSHED DATA UH PEAK ORD HYDROGRAPH DATA 
WS AREA LENGTH SLOPE CURVE PRE RE VOLUME PEAK PEAK TIME 
NO (AC) (FT) (%) NO (CSM) (MIN) (IN) (CFS) (HRS) 
20 835.6 9974. 8.44 70.7 207. 90.4 3.15 55698 13.00 
28 >03. 2 9134. 3-02 522 189, 89,3 3,01 294.8 то 
21 623.1. 11890. 2.59 68.0 189... се 2:89 282,1 132.08 
24 во» А 13251. 8.93 2022 204. 111.8 3.10 1:71] 13.42 
12 483.3 8556. 0.05 21.5 пот 92.4 3223 284.6 ТЭИ 
7 0.3 738, 29 202.0 180. 326 3.09 1.0 12209 
3 308.8 1935 0.23 66.4 204. 98-2 2.74 192283 13225 
5 231.2 SI: 6.64 70.6 195% 69.6 3.14 17728 12293 
13 270.6 6497. 7.81 70.9 204. 66.3 3.17 22926 12:567 
2 205.2 2057. D 52 89. 9 182. Como 3.08 205.3 12275 
1 25.0 4547. 9.55 68. 1 153. 48.6 290 205.5 12. 50 
10 223.4 ЮЗ. 8.60 65.8 182, 6028 2268 141.9 12975 
19 402.1 та, Jo VZ pr 226. обме 3.15 33425 Шато 
26 482. 7 ОЗО ТО. 05 G7. 6 189. Du 2.85 266.0 13.08 
22 oms 138. 2920.13 2070 180. 1.9 3.09 1.0 12.00 
25 БИКО 13694. 13.13 71.26 214. 9,1 3.24 1927 Y 13:200 
14 225.8 9126. 10.17 al- S 1827 64.8 2.29 118.2 12083 
25 00859 19564. 11.91 66.2 189) 14720 ZH 242.0 14.00 
20 838.8 6982 713,91 64.5 ДЕ 32 62.4 2,96 506.3 12:59 








****k ROUTINGODEMUA аа» 


CONDUIT CODE Z-ZIWEZETPE 


- 2-- DITCH 
= 3 - STREAM 
CONDUIT DATA PEAK FLOW DATA 

CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO (FT) ($) (ІМ-ЕТ) N-VALUE (CFS) (HR) (CFS) (HR) 
63 81 2 413. 102 6. 0.050 557. 013.00 EEE 
81 79 2 1083. 2503 6. 0.050 557. 13.08 557. 13.08 
SES 77 2 410. 1.95 6. 0.050 557. 13.08 557. 13.08 
ши 76 2 135. ат 10, 0.050 557. 13.08 557. 13.08 
fe 71 2 925. 1.84 10. 0.050 851. 13.08 851. 13.08 
84 85 2 1366. 3.66 Or 0.050 282. 13.58 282 13 67 
85 74 2 374. 4.28 10. 0.050 282. 13.67 253.67 
ШІ 72 2 576. 4.34 13. 0.050 282. 13.67 220 13 67 
М 11 2 541. 3.14 15. 0.050 282. 13.67 288. 13.67 
pl 1 2 10. 0.05 ER 0.050 1292. 13.25 1208. 13.25 
110 1 2 103. 1.94 12. 0.050 285. 13.17 285. 13.17 
1 3 2 251387. 1.30 12. ‚ 0.050 285 13.17 255 1-25 

3 130 2 318. 3.46 6. 0.050 477 13.25 472 515 25 
130 4 2 451. 2.44 6. 0.050 477. 13.25 407. 13 25 
4 5 2 621. 1.13 15. 0.050 650. 13.17 650. 13.17 

5 7 2 462. 2.60 15. 0.050 650. 13.17 650. 13.17 

б 8 2 76. 0201 20 04050 | 2162 130019098 215 1-535 И 

8 101 2 660. 0.45 20. 0.050 2151. 13.17 2150. 3 I7 
101 10 2 662. 1.06 20. 0.050 2150) 13.17 2150. 13.17 
10.12 2 577. 1.39 ZOP 0.050 21500 13 07:9 2149 И 
1213 2 948. 1.16 5, 0.050 Pelis o o 
13 14 2 340. 0.01 5. 0.050 2517. 13.08 2514. 13.08 
ШАТ 16 29 11832. 0.98 5. 0.050 2514 13.08 2513. 13.10 
16 17 2 246. 1.063 20. 0.050 2650. 13.08 2649. 13.08 
i 19 2 857. 0.58 20, 0.050 2649. 13.08 2649. 13.17 
2 2 427. 017 20. 0.050 2649. 13.17 2649. 13.17 
ЕШ 212 ЖҰ” 3.39 20. 0.050 335. 12.75. . 334. 12.83 
24129211 2 103. -10.00 20. 0.050 334. 12.83 334. 12.83 
27 216 2 1545. 5.89 5. 0.050 266. 13.08 266. 13.17 
216. 211 2 965. 1.37 109 0.050 266. 13.17 266. 13.17 
2019223 2 118. 0.85 4. 0.050 126. 12.92 726. 12.92 
228 218 2 757. 2.64 107 0.050 726. 12.92 726: 13.00 
218 21 2 ПИР. 0.84 10% 0.050 726. 13.00 726. 13.00 
ОШ 22 2 223 0.90 10% 0.050 3485. 13.08 3485. 13.08 
222 225 2 639. 5.63 тоа 0.050 242. 14.00 № 242. 12 0 
225 220 2 67. 0201 10% 0.050 242 14.00 291. 14200 
20 22 2 1418. 3.10 5. 0.050 241. 14.00 241. 14.08 
Ба 23 2 572. 1.40 10, 08059 Menos sul? 870913019 
2. 25 2 766. 1.57 10. 0.050. 23703. 13.17. 3702. 18.17 
2527 2 686. ТО? 10. 0.050 3702. 13.17 370) 1 3509 
27 29 2 1616. dae Kor 0.050 701 1510 5598 12-25 








***** ADDED НРВЕССВАРНО DATA ***** 


SUMMATION HYDROGRAPH 


ADDED ss a > ai гола 

NODE HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO ЕЛЕНА (CES) (HRS) (INCHES) (CES) (ACRES) 
76 дот 304 28 ВЭ. 179208 9810 0.0 1338.8 
Ul 202 305 309 11222 12925 3203 Ш 0 LSBL, S 
yal 203 24 202 1292% 13225 3.04 0.0 2301553 
1 204 SUL 2 955 13.17 3423 0.0 483.6 
B 205 312 3 471. 13.25 2202 0.0 852.4 
4 206 S 314 650. ПРВИ 3.05 0.0 1103.5 
7 207 13.310 1598. 13-17 3.06 9.0 257109 
Т, 208 316 200 2152. 13.1 3.05 0.0 3675.5 
12 209 320 2 2344. ja 32.06 0,0 395017 
13 210 321 1 257. зю 8.05 0.0 414927 
16 ZTT 10.329 2650. 13.08 3:03 0.0 4409.1 
216 212 293329 266. ЕЗ КЕ] 2.85 0.0 483.0 
211 213 3287330 594. 12.92 2499 0.0 885.1 
211 214 21213 726. 12292 3208 0.0 107220 
Zal 215 326 14 2163: 1307 2:99 0.0 4634.9 
21 216 3332215 3485. 13.08 . 3300 0.0 570729 
22 АЙ 3347337 3703. ЕЗ “ІСІ 2:497 0.0 Є Зони 
29 218 341 20 4183. 13.17 292 oro 7230,86 








нь wm wm vm vm wm ve === === === «ите чие E rg zm rm e mm e mm чат сине «ат чин «ае «ие «ако «ако «с 


DRAIN:HYDRO, Version 1.0, February, 1996 
University of South Carolina 

Dept of Civil and Environmental Engineering 
Date: 11-AUG-9 Time: Теа з 


=< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 


TNPUT FIGE: INPUT. 50 FUTURE) 


Rainfall RP = 50 yrs and P = 7.15 inches 


SUMMARY OUTPUT 


аха RUNORE HYDROGRAPHFDATA 5% 


WATERSHED DATA UH PEAK ORD HYDROGRAPH DATA 
WS AREA LENGTH SLOPE CURVE DRE ne VOLUME PEAK PEAK TIME 
NO (AC) (ЕТ) (3) NO (CSM) (MIN) (IN) (GES) (HRS) 
27 039.6 сета. 8.44 тот 207 90.4 3.82 ©8029 13200 
28 203.2 97334. SZ 69.2 199% gor 3.66 362.7 13.08 
21 643-1 11890. поза 68.0 а о 3263 348.7 13.58 
24 19.4 13251. 8.93 70.2 204. 11988 3.76 289.6 13.33 
12 483.3 8556. 0203 де Тел. 92.4 3290 346.9 13317 
7 0% 3 158. 2 39 LORO 190. 5r 6 3.74 122 12.00 
B 369.98 Доза. 6.23 66.4 2041 9822 38636 240.2 132217 
5 251.2 6121. 6.64 7026 193% 69.5 3.91 217.6 12:85 
ILS) 270.6 6497. ПЕВ 20.9 204. 66.3 3.84 280.5 12-167 
2 275.2 7057. 9252 69.9 132. 0559 2573 250155 12.75 
d 235.0 4547. 235 68. 1 183. 48.6 3.54 2541 12,50 
10 223.4 5213. 8.60 65.0 182. 6027 So SO tert 12.75 
19 402.1 1671. ӘБ 12 20% 7 ZASE oS оо 408.9 12075 
26 482.7 3301. 22170205 67.6 BDE Boc 3.49 329.6 13298 
22 DES SE 7.020 280. 159 3.74 lo 2 12.00 
23 E 13694. 13.13 7126 214. Әл Seoul: Kome 13208 
14 225-8 54706. 209. 17 61.5 152. 64.8 2.86 ІЗ 2 12483 
25 GEES 19564. 11.91 66.2 199. uen 3.51 301.2 1392 
20 838.8 6882. 1-91 64.5 Ss: 62.4 31 631.6 12.2075 








k. ROUTING DATA ико 


CONDUIT СОрЕ - 1 - БІБЕ 
= 2 = DITCH 
= 3 - STREAM 
CONDUIT DATA PEAK FLOW DATA 

CONNECTING CODE LENGTH SLOPE DIA-WIDTH  MANNING INFLOW OUTFLOW 
NODE NOS NO (ET) (3) (MENE E) N-VALUE (СЕЗ) (HR) (СЕЗ) (НЕ) 
83 81 2 413. 2.02 6. 02050 681. 13.00 ӘЗІЗ ОП 
81 19 2 1083. 2.03 6. 0.050 681: 113.00 680. 13.08 
p 77 2 410. 1. 95 6. 0.050 680.1 13.08 680. 13.08 
SE 76 2 135. 7.41 168 0.050 баш" 13. 08 580. 13.08 
76 gel 2 3255 1.84 КО 00) 1083. 13.08 70437213408 
84 85 2 1366. 32.66 ТО. 0.050 34909 13.58 349. 13.58 
85 74 2 ЭЛА. 4.28 ОК 0 050 3490013. 58 349008513. 58 
74 12 2 576. 4.34 18 0.050 34918 13.58 549 13.58 
72 Па 2 541. 3.14 qr 0.050 30908013. 58 ЗЮ 313.67 
KI 7) 2 KOR 0205 Ds 0.950 1596. 13.17 ЕЕ Иа 
110 di 2 103. 1.94 12. 0.050 34752 13.17 347: 7713.17 
il 3 2 1387% 1.30 12. «104050 34 18. 17? 347: 13:29 

8! 130 2 3185 3.46 6. 0.050 УУ NETS y 9813 
230 4 2 451. 2.44 6. 0.050 SOR EDS 25 587 1325 
- 5 2 621. 1513 19. 0.050 798, 13.08 798: 713.09 

5 y 2 462. 2.60 ISE 0.050 798. 13.08 79859053517 

7 8 2 76. omon 20. 0.050 2642. 13.08 2641. 13.05 

8 101 2 660. 0.45 20: 0.050 2641. 132.087 2640213217 
101 10 2 662. 1.06 20. 0. 950 2630, 13.110 26992 13 07 
10 12 2 SR 1839 20% 0.050 2639. 13.171: 2699. 17 
Ша 13 2 948. т. 16 Do 0.050 2811... 13.080287 7:2 1A, 
13 14 2 340. 0.01 О 0.050 35093. 13.089 3092 iS 08 
14 16 2 1832: 0298 5s 0.050 3092. 13:089 09]091 ОО 
16 17 2 246. 15763 ZU 0.050 3262. 13.007,2:262.21 208 
y 19 2 B 07250 207 0.050 3262, 13 Ооо Бо КОЕ 
19 21 2 427. 0.47 20% 0.050 3260. 19.093259 LA VUE 
214012212 2 1297. S259 20. 0.050 409.2 12.75 408. 12.83 
Ш 211 2 KOBE 10.00 20. 0.050 408. 12.83 108. 1263 
ZUY ZS 2 1545. 9.89 IR 0.050 330. 13.08 329: оше 
ШО 211 2 965. 1537 то. 0.050 5910 39708 329 ETT 
2012223 2 118. 0.85 4. 0.050 ОЗЕ 12-92 089227712277 
2237218 2 ТӘТЕ 2.64 10: 0.050 992. 12.392 892.0 120002 
218 21 2 Т 0.84 ТО. 0.050 392. 12.92 991. 138500 
21 22 2 223: 0.90 10. 0,050 4295. 13.08 4294, 13.08 
20927225 2 639. 563 TO: 01:050 30-72 5134 92 301. 11.00 
2237220 2 27, omon 107 0.050 301. 14.00 300. 14.00 
220 22 2 1418. SO 5. 0.050 300. 14.00 300. 14.00 
22 23 2 EA 1.40 10. 0,050 4565. 13:08. 4564. 15.05 
23 25 2 766. 977 10. 0.050 4564. 13.08 4562. 13 17 
25 27 2 686. 1217 10. 0.050 4562.%13. 172245627013. 17 
27 29 2 1616. 1.42 NOR 0.050 4562. 13.17. 4561, 713517 








***** ADBED HYDROGRAPHS DATA ***** 


SUMMATION HYDROGRAPH 


ADDED —————À а ее аа ае 

МОРЕ HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO lst 2nd (CFS) (HRS) (INCHES) (CES) (ACRES) 
76 218 345 28 1043. 13508 3,16 0.0 133818 
71 220 346 350 12378, det 3.08 0.0 Пред ос) 
а 22. 24 220 1586. 13.17 3:70 0.0 2300] 
у 222 1 352 347. 1317 0 0.0 483.6 
3 223 353 З S 872: 73217 3.67 0.0 852.4 
4 224 5 355 лови 13208 Вто 0.0 210326 
7 225 15 351 1845. 13208 se 0.0 РОДИКА 
7 226 3910225 2642. 13.08 ЗІ 0.0 3675.5 
12 221 361 2 za. 13.08 ЗЕ 0.0 3950. 7 
L3 228 362 de 3093. 173208 3.90 omo 4185.7 
16 22 10 364 САБ 13.208 3.68 0.0 4409.1 
26 230 220370 330. 13208 3.49 0.0 483.0 
PILI 231 3698371 әд; 12292 3.64 0.0 SB oe 
211 232 2308231 892, 12,92 3268 OO 1073.0 
21 233 367 14 3407. 13.08 3.64 0.0 4634.9 
21 234 3142 233 4295. 13.208 3.65 0.0 5 707 
22 235 STEM TB 4565. 13.08 аба ОСО 6391. 5 
29 236 SOZ 20 5168. 13.08 3.55 ШОП 723076 








DRAIN:HYDRO, Version 1.0, February; 1996 
University of South Carolina 

Dept of Civil and Environmental Engineering 
Date: 11-AUG-9 Tume: 153929357 


INPUT FILE: input.100 (BUTURE) 


Rainfall RP = 100 yrs and P = 7.80 inches 


SUMMARY OUTPUT 


***** BUNOFF HMDROGRAPH DEMA ****= 


UH PEAK ORD 


WATERSHED DATA 


WS AREA LENGTH SLOPE CURVE PRE TC 
NO (AC) (ЕТ) ($) NO (CSM) (MIN) 
24 835.6 9974. 8.44 mos y Вот: 90.4 
28 203.2 9734. 9202 6922 189% 89.3 
21 m1 11890. pr 68.0 189. 11939 
24 Ora 13251. 8.93 Ta 2 204. 111.8 
12 483.3 8556, 6.05 Jic 5 187. 92.24 
7 023 188, 21 39 TOMO 189. 5.6 

3 368.8 В. в. 23 66.4 204. 9852 

5 2951.2 SL. 6.64 7926 HESE 69.6 
13 270.6 6497. ЗІ 72029 204. 66.3 
2 219.2 70572 9152 Gu 102. 6519 

т 235.0 4547. 9239 Goel 183. 48.6 
10 223.4 9223. 8.60 69.8 182. 60, 7 
19 402.1 7 o 7 So VZ p 226. 68:2 
26 482.7 93012 er 05 Є. б 1839. 6551 
22 ur 1397320513 70.0 180. о 
23 HESS 13694. 13.13 ПЕ 6 214. ӨТІ 
14 22528 5276. E] ЄЛ © 182, 64.8 
25 GEES 19564. 11.91 66.2 189. 147.0 
20 838.8 6982. 72591 64.5 183. 62.4 


HYDROGRAPH DATA 


PEAK 
(CFS) 


VOLUME 
(IN) 
4731 
4.20 
207 
32 
.46 
229 
3209 
36 
539 
228 
.08 
182 
237 
202 
22d 
.47 
-35 
.87 
‚68 


GO CO CO da dae da da 4) dae dae de мъ (4) da da au из 


784. 
419. 
404. 
241. 
398. 

т. 
280. 
250. 
S22. 
290. 
294. 
207; 
470. 
383. 


су > СО Со н> OO O 0 OY н> OO м) TUM 


2 


PEAK TIME 
(HRS) 
13.00 
13.08 
15.50 
231499 
15.17 
12700 
132013 
1269 
1215: 
1219 
17-0 
T2005 
12.75 
13208 
12.09 
13.00 
12-09 
1392 
12. - 








***** ROUTING DATA ***** 


CONDUIT СОрЕ - 1-2 БІРЕ 


= 2 = МЕН 
= 3 - STREAM 
CONDUIT DATA PEAK FLOW DATA 

CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW 
NODE NOS NO (ЕТ) (%) RN ET) N-VALUE (CES) (НЕ) (СЕС) (HR) 
83 8l 2 413. 7.02 6: 0.050 782512200 784, 13.00 
81 79 2 1083. 2403 E 0.950 784. 13.00 784. 13.00 
ШО 77 2 410. 199 6. 0.050 784 1800 28935 13.00 
Rat 76 2 135, 7.41 то. 0.050 783.213.00 783. 13.05 
76 71 2 925. 1.84 Or 0.950 1203. 13.08 1208. 13.08 
84 85 2 1366. 3066 10% 02050 105 350 405. 13.58 
85 74 2 374. 4.28 HOR 0.050 405. 13.58 205815. 59 
74 72 2 сле. 4.34 LSe 0.050 405. 13.58 405. 13.58 
"m a 2 541. 3.14 Ss 0.050 40525 13.58 404. 13.58 
71 Į 2 10% 005 3% 0.050 1533 1-7 1 СІ 
EK 1 2 103. 1.94 а 02050 39978] 3 717 oO M3 17 
d 3 2 1387, 130 11722 .0.050 399913. 17 398. 13.12 

= 130 2 318: 3.46 55 0.050 ПЭ ЕЗ Іт oS NIST 
130 4 2 451. 2.44 © с 0.050 67921317 С ПОРНО ЗО 
4 5 2 ра: 1213 13% 0.050 922. 13099 922. 13.08 

5 7? 2 462. 2.60 19, 0.050 922. 13.08 922. 12208 

7 8 2 76. 0-01 20. 99390 3052. 13-005 3051. L3- 08 
87101 2 660. 0.45 20. 0.050 3051. 13.08 3050. 73208 
KON! 10 2 662. 12.06 ZOR 0.050 3050. 13.08 2048. 73208 
10 12 2 510: 1739 20. 0.050 3048. 13.08 23048. 73.17 
12 13 2 948. №. 16 9. 0.050 3325. 13908 3324 1 ща 
153 14 2 340. 0, 91 9. 02050 3574. 13708, 3520127 13708 
14 16 2 1832. 0.98 5. 0.050 3573. 13.08 0 9573 773208 
16 17 2 246. 1:63 248015 0,050 3713. 13.208 иво 
%7 9 2 837. 0,58 20: 0.0530 37132.120208 23772. 12208 
19 21 2 427. 0.47 20. 0.050 371.2.2193.08 23777.) 23208 
214 212 2 1297. SES 20. 02050 471. 12:75 470. 12275 
2124. 211 2 193. 10.00 20. 0.050 470. 12.75 470. 12515 
2102216 2 1545. 5680 О: 0.050 388 18708 Заз 36096 
216 211 2 9065. 1537 ТО. 0.050 383. 13.08 3832 51270 
248020223 2 118. 0285 4. 0.050 1031501202 "10305: 212192 
22377218 2 Dan: 2.64 HOR 02050 1030 1292 100 12.2 
218 21 2 IZ. 0.84 KOR 0.050 10302 212.92 210295 910 402 
21 22 2 223. 0.90 HOR 0.050 4970. 13.08 4970. 13208 
222777225 2 639. 2.03 ТОГ 0.050 351." 13: 92 351419292 
2052220 2 ог. 0,01 10. 815191510) Sol eo OZ 350. 13292 
220 22 2 1418. ЗВО Sc 0.050 390 7 #3292 350. 14.00 
22 23 2 372% 1.40 10% 0.050 5288. 113 09). 1 
23 25 2 Тор: 1 HOR 0.050 52987. 13:08 15296. 13 08 
25 27 2 686. E 10. 0.050 3286. 13.08 10233. 13708 
27 29 2 1616. 1.42 HOR 0.050 9283. 13.08 22: 








**%# #77 ADDED HYDROGRAPHS РАНА НАСА 


SUMMATION HYDROGRAPH 


ADDED: ---------------------------- бе 

NODE HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
NO NO ist 2nd (CES) (HRS) (INCHES) (CFS) (ACRES) 
76 231 386 25 1203. 13208 4.51 omo 133858 
ПЕ 238 3872391 1598: 132 17 4.23 0.0 198129 
y 239 24 238 1833. ІЗСІЗ 4.24 0-0 230053 
1 240 7,393 339. ЗТ 4.46 0.0 483.6 
3 241 394 З о: 12217 4.21 0.0 852.4 
4 242 52396 922, 13208 4.25 omo 110376 
7 243 132392 РЕЗ. 13.08 4.26 0.0 25719 
7 244 398 243 3052 13208 4.26 0.0 367925 
12 245 402 2 3325: 13508 4.26 0.0 3950: 7 
13 246 403 d 3574. 13508 4.25 0.0 4185,7 
16 247 10 405 2713: 13.08 4.23 020 4409.1 
216 248 22 411 385: 13208 4.02 0.0 483.0 
ead 249 410 412 845. 12.92 4.18 0.0 899.1 
211 250 23 249 1037. 12292 4.23 0.0 1073.20 
21 251 408 14 3946. 13.08 4.18 0.0 4634.9 
211 252 4158251 4970. 13.08 -4.19 0.0 5707.9 
22 253 416 419 5288. 13208 4.16 0.0 бз ЭШИ 
29 254 423 20 939. 13208 4.10 0.0 7230.0 


В e OI g 


6/02 22527-200 uu 
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